Introduction.
In this paper, we discuss the convergency of the fuzzy space over F 1 p (1) (see [4] ). In [4, Section 2], we stated the pseudo-fuzzy vector space SFR over F 1 p (1) as follows: for two points P = (x (1) ,x (2) ,...,x (n) ) and Q = (y (1) ,y (2) ,...,y (n) ) on R n ,
we have the crisp vector → P Q = (y (1) −x (1) ,y (2) −x (2) ,...,y (n) −x (n) ) in a pseudo-fuzzy vector space F n p (1) = {(a (1) ,a (2) ,...,a (n) ) 1 ∀(a (1) ,a (2) ,...,a (n) ) ∈ R n }.
There is a one-to-one onto mapping P = (x (1) ,x (2) ,...,x (n) ) ↔ P = (x (1) ,x (2) ,..., x (n) ) 1 . Therefore, for the crisp vector → P Q, we can define the fuzzy vector → P Q = (y (1) − x (1) ,y (2) − x (2) ,...,y (n) − x (n) ) 1 = Q P .
Let the family of the fuzzy sets on R n satisfying the definitions of convex and normal (1) (= a 1 ∀a ∈ R). In Section 3, we will discuss the convergency of the fuzzy vectors in SFR.
Preparation.
In [4] , we discussed the pseudo-fuzzy vector space SFR over F 1 p (1) . In order to discuss the convergence of the fuzzy vectors in SFR, we need to know some definitions. Next, we extend this definition to R n by saying that the membership function of the fuzzy set D on R n is µ D (x (1) ,x (2) ,...,x (n) ) ∈ [0, 1] for all (x (1) ,x (2) ,...,x (n) ) ∈ R n .
Definition 2.2. The α-cut (0 ≤ α ≤ 1) of the fuzzy set D on R n is defined by (1) ,x (2) ,...,x (n) ) | µ D (x (1) ,x (2) ,...,x (n) ) ≥ α}.
D(α) = {(x

Definition 2.3. (1
• ) The fuzzy set D on R n is convex if and only if every ordinary set D(α) = {(x (1) ,x (2) ,...,x (n) ) | µ D (x (1) ,x (2) ,...,x (n) ) ≥ α ∀α ∈ [0, 1]} is a convex closed subset of R n .
(2 • )
The fuzzy set D is normal if and only if (x (1) ,x (2) ,...,x (n) )∈R n µ D (x (1) ,x (2) ,...,
Let the family of the fuzzy sets on R n satisfying Definition 2.
Definition 2.4 (Pu and Liu [3] ). The fuzzy set a α (0 ≤ α ≤ 1) on R is called a level α fuzzy point on R if its membership function µ aα (x) is
Let the family of all level α fuzzy points on R be F (1) 
Definition 2.5. The fuzzy set (a (1) ,a (2) (1) ,a (2) ,...,a (n) )α x (1) ,x (2) ,...,x
Let the family of all level α fuzzy points on R n be
..,a) α as a special level α fuzzy point on R n degenerated from a level α fuzzy point (a (1) ,a (2) ,...,a (n) ) with a (1) = a (2) = ··· = a (n) = a. Hence, we have the following expression:
Let the family of all the level α fuzzy domains on R n be FD * = {E α ∀E ⊂ R n }, and let the family of all subsets of R n be ᏼ(
Then there is a one-to-one mapping η between ᏼ(R n ) and FD * :
Thus, we have the following decomposition principle:
From Kaufmann and Gupta [2] , we have for (1) ,y (2) ,...,y (n) ∈ E , (2.8) (1) ,kx (2) ,.
From (2.6), (2.7), (2.8), (2.9), (2.10), and the definition of the α-cut, we have that
In the crisp case on R n , we can consider the n-dimensional vector space E n over R.
Let P = (p (1) ,p (2) ,...,p (n) ), Q = (q (1) ,q (2) ,...,q (n) ), A = (a (1) ,a (2) ,...,a (n) ), B = (b (1) ,
Define the crisp vectors → P Q, → AB + → P Q, and k · → P Q as follows: (1) − kp (1) ,kq (2) − kp (2) ,...,kq
This is an n-dimensional vector space over R. There is a one-to-one onto mapping between the point (a (1) ,a (2) , ...,a n ) on R n and the level 1 fuzzy point (a (1) ,a (2) ,...,a n ) 1 
ρ : a (1) ,a (2) ,...,a (n) ∈ R n ←→ ρ a (1) ,a (2) ,...,a (n) = a (1) ,a (2) ,...,a
(2.17)
Let P = (p (1) ,p (2) ,...,p (n) ) 1 , Q = (q (1) ,q (2) ,...,q (n) ) 1 ∈ F n p (1) . From (2.14) and (2.17), we have the following definition:
From (2.14) and (2.18), we have the one-to-one onto mappings
←→ kq (1) − kp (1) ,kq (2) − kp (2) ,...,kq
In [4] , we further extend FE n as follows. For X, Y ∈ F c , define
In [4] , we proved that the following properties hold.
(2.20)
where
In SFR, the following do not hold.
From Property 2.9, we know that SFR satisfies all the conditions that the vector space required, except (7
• ) and (8 • ). Therefore, in [4] , we called SFR a pseudo-fuzzy vector space over F 1 p (1). Example 2.10 (a moving station carrying a missile on it). This car left from point P = (2, 5) passing through point Q = (4, 6), arrived at R = (8, 9), and aiming at the target Z = (100, 200). As we can see, the missile usually falls in the vicinity of Z, say Z, instead of hitting at Z exactly.
Let the membership function of Z be
Consider the level 1 fuzzy points P = (2, 5) 1 , Q = (4, 6) 1 , and R = (8, 9) 1 . We have the fuzzy routes
and hence the fuzzy vectors
Similarly, 
From (2.8), (2.9), and (2.10), we have O a (1, 1) ,a (1, 2) ,..., a (n,1) ,a (n,2) (+)O b (1, 1) ,b (1, 2) ,...,
O a (1, 1) ,a (1, 2) ,. 2) . (1, 1) ,a (1, 2) ,..., a (n,1) ,a (n,2) = z (1) ,z (2) ,..., (1, 1) ,ka (1, 2) ,..., ka (n,1) ,ka (n,2) . (1, 2) ,ka (1, 1) ,..., ka (n,2) ,ka (n,1) .
Let Ꮾ * be the family of fuzzy sets in Ꮾ or any arbitrary unions of these fuzzy sets.
Remark 3.1. Any intersection of two fuzzy sets in Ꮾ belongs to Ꮾ, and when two fuzzy sets in Ꮾ have no intersection, we call their intersection ∅.
In order to consider the problem of convergency, we first consider the topology for F . 
Definition 3.3 (Chang [1]).
T is a family of fuzzy sets in the space X satisfying the following:
(1
T is called a fuzzy topology for X and (X, T ) is called a fuzzy topological space (abbreviated as FTS).
Property 3.4. T F is a fuzzy topology for R n , (R n ,T F ) are fuzzy topological sets in (2) ,...,
Hence, from Definition 3.3, T F is a fuzzy topology for R n and (R n ,T F ) is a fuzzy topological space, that is, if we set X = R n , T = T F in Definition 3.3, then the definition holds. Therefore, Definitions 3.5, 3.6 and Property 3.7 can all be applied. (1) ,x (2) ,...,x (n) = µ A x (1) ,x (2) ,...,x (n) (3.6) for all (x (1) ,x (2) ,...,x (n) ) ∈ R n . Then the sequence { A n , n = 1, 2,...} converges to A, denoted by lim n→∞ A n = A.
Definition 3.5 (Chang [1, Definition 2.3]). A fuzzy set U in an FTS (X, T ) is a neighborhood of a fuzzy set A if and only if there exists a fuzzy set O ∈ T such that
Proof. The proof follows from Definition 3.6 easily. (1, 1) ,a (1, 2) (1, 1) ,a (1, 2) ),...,(a (n,1) ,
The convergency of fuzzy vectors needs the following property.
∧ µ E k (α)α y (1) ,y (2) ,...,y
The proof is similar to that of (1
We have
Finally, we will prove (1) ,z (2) ,...,z
∧ µ E k (α)α y (1) ,y (2) ,...,y (n) = m k=1 (y (1) ,y (2) ,...,
∧ µ E k (α)α y (1) ,y (2) ,...,y (n) = (y (1) ,y (2) ,..., (1) ,y (2) ,...,y (1) ,z (2) ,...,z (n) ∀ z (1) ,z (2) ,...,z (n) ∈R n .
(3.14)
(3 • -2) By decomposition theorem and (3 
Proof. The proof goes on the lines of the proof of Property 3.11. 
for all (x (1) ,x (2) ,...,x (n) ) ∈ R n , hence, by Property 3.7, we have lim m→∞ Next, we will discuss the convergency of the fuzzy vectors in SFR. 
Proof. Since
(3.24)
E k , and let lim m→∞ µ Qm (x (1) ,x (2) ,...,x (n) ) = µ D (x (1) ,x (2) ,...,x (n) ) and lim m→∞ µ Sm (x (1) ,x (2) ,..., 
For convenience, we denote (q 
Mathematical Problems in Engineering
Special Issue on Time-Dependent Billiards
Call for Papers
This subject has been extensively studied in the past years for one-, two-, and three-dimensional space. Additionally, such dynamical systems can exhibit a very important and still unexplained phenomenon, called as the Fermi acceleration phenomenon. Basically, the phenomenon of Fermi acceleration (FA) is a process in which a classical particle can acquire unbounded energy from collisions with a heavy moving wall. This phenomenon was originally proposed by Enrico Fermi in 1949 as a possible explanation of the origin of the large energies of the cosmic particles. His original model was then modified and considered under different approaches and using many versions. Moreover, applications of FA have been of a large broad interest in many different fields of science including plasma physics, astrophysics, atomic physics, optics, and time-dependent billiard problems and they are useful for controlling chaos in Engineering and dynamical systems exhibiting chaos (both conservative and dissipative chaos). We intend to publish in this special issue papers reporting research on time-dependent billiards. The topic includes both conservative and dissipative dynamics. Papers discussing dynamical properties, statistical and mathematical results, stability investigation of the phase space structure, the phenomenon of Fermi acceleration, conditions for having suppression of Fermi acceleration, and computational and numerical methods for exploring these structures and applications are welcome.
To be acceptable for publication in the special issue of Mathematical Problems in Engineering, papers must make significant, original, and correct contributions to one or more of the topics above mentioned. Mathematical papers regarding the topics above are also welcome.
Authors should follow the Mathematical Problems in Engineering manuscript format described at http://www .hindawi.com/journals/mpe/. Prospective authors should submit an electronic copy of their complete manuscript through the journal Manuscript Tracking System at http:// mts.hindawi.com/ according to the following timetable:
Manuscript Due December 1, 2008
First Round of Reviews March 1, 2009 
